[Stereologic analysis of vacuolization of the T-system of frog muscle fibers, detected using confocal fluorescence microscopy].
The confocal fluorescence microscopy has been used for quantitative evaluation of the T-system reversible vacuoles produced by efflux of 80-120 mM glycerol from frog skeletal muscle fibers. The fibers were stained by membrane probe RH414 and by water-soluble dye fluorescein dextran that marks the vacuolar lumen. Using morphometrical and stereological methods the volume and surface densities of vacuoles were measured on single optical sections and Z-series during a 30 min glycerol efflux. Various methods of measurements (three-dimensional reconstruction of vacuoles, computer morphometry, point counting method) applied to the same Z-series provide similar results. The vacuolar membranes stained by RH414 look like bright rings 0.3-0.4 micron in width. It is concluded that the real position of vacuolar membrane corresponds to the middle of the vacuolar envelope. The measurements of the external dimensions of the envelope overestimate the stereological parameters up to 50%. The volume density of vacuoles reaches 10% within 20-30 min of glycerol efflux. It means that the volume of the T-system may increase by 25-30 times compared to the control value (0.3-0.4%). The surface density of vacuoles during reversible vacuolation is equal to 0.20-0.35 micron-1 and does not exceed the surface density of normal T-system. The sufficiency of membrane material for the T-system reversible vacuolation is discussed in addition to the role of geometrical factor in this phenomenon.